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devoted to optical sensitizers, the compounds described 
being eosin and allied colouring-matters, cyanin, quinoline 
red, and chlorophyll. There are some amusing foot¬ 
notes attached to this section, one of which we cannot 
refrain from quoting, as illustrating the author’s method 
of dealing with the sceptics at home and abroad. After 
attempting once more to make clear his definition of an 
optical sensitizer, he admits that this definition can only 
be made intelligible to those 

“welche von farbigen Strahlen, d. h. Spectralfarben, und 
von optischer Absorption derselben, also Absorptions- [ 
spectralanalyse, eine klare Vorstellung besitzen, die leider j 
bei sehr vielen Empirikern (und auch Wissenschaftern) 
die in dieser Sphare arbeiten, vermisst wird.” 

Then comes the note :— 

“ Wie libel es in dieser Hinsicht bestellt ist, geht daraus i 
hervor, dass sogar ein Professor der Chemie und Physik 1 
in Berlin das Spectrum von Eosin und Eosinsilber, welche 
total von einander verschieden sind, als gleich erkkirte, ; 
dass der gerichtliche Sachverstandige Prof. Spiller in Eng- j 
land die Behauptung aufstellte, Eosin und Chinolinroth 
seien identisch, und dass sogar Carey Lea meinte, ein j 
Sonnenspectrum lasse sich durch eine Anzahl farbiger 
Glasstreifen ersetzen.” 

We do not regard it as “ good form” in this country to 
make horrid examples of our co-workers in a book in¬ 
tended for the use of students. If any remarks of a 
polemical character had to be brought forward, there 
were other arenas, both here and in Germany', where Dr. 
Vogel might have broken a lance with his adversaries. 

Under the heading “Bildtrager ” (image-carriers or 
film- producing materials), we have an account of cellulose, 
starch, pyroxylin, albumin, gelatine, and paper. The 
description of the various cellulose nitrates and their 
preparation is fairly complete. Under gelatine we do 
not find, either in this chapter or in the historical portion, 
any reference to the name of Maddox, who first made the 
use of this vehicle practicable, and laid the foundation of 
our modern gelatino-bromide emulsion processes. Some 
miscellaneous subjects which are not included in the text 
are added in an appendix. It must be mentioned that 
there are numerous prints and thirteen plates inserted in 
the work, some of them very beautifully executed, and 
introduced with the object of illustrating the various 
photo-etching, engraving, and printing processes, the 
difference between orthochromatic and ordinary plates, 
spectrum photography on dyed films, &c. 

With respect to the work as a whole, it will be seen 
that it covers to a large extent the same ground as the 
“ Ausfiihrliches Handbuch der Photographie ” of Eder, 
which is also a recognized standard work. In some re¬ 
spects Dr. Vogel’s book offers advantages over the latter, 
but in other respects it is inferior. We miss the splen¬ 
didly complete lists of references with which Eder’s work 
abounds, and in neglecting to supply this information the 
author often unconsciously does himself injustice, for there 
is much original work included in the volume which many 
readers would desire to refer to in the original papers. 
Dr. Vogel has contributed so largely to the advancement 
of photography that any observation or experiment of 
his is entitled to the fullest consideration. 

The criticisms which have been offered in the course of 
this notice are on minor points, but taken in their ensemble 
they indicate certain weaknesses which are to be regretted. 
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It is obvious from the examples given that pure chemistry 
is not the author’s strong point, and it would have been 
better, seeing how largely the subject is connected with 
this science, if he had consulted some of his chemical col¬ 
leagues. The inconsistencies of formulation and classi¬ 
fication which have been pointed out might thus have 
been avoided, and the work made more logically coherent. 
Another defect is the retention here and there of passages 
which look like survivals from an earlier edition. For 
example, we read on p. 7 : “ Der Collodium process 
verbreitete sich allgemein, wurde im Laufe der Zeit immer 
mehr und mehr vervollkommnet und ist jetzt der aus- 
scbliesslich angewendete.” Again, on the same page : 
“Collodium fur den Negativprocess, Albuminpapier fiir 
den Positivprocess biideten die wichtigsten Grundlagen 
unserer photographischen Bilder.” This may have been 
true at the time of the last edition (1878), but is certainly' 
not the case now. 

In concluding this notice we can only express regret 
that the author should have fallen into the habit, now, 
unfortunately, becoming only too common on the Con¬ 
tinent and across the Atlantic, of allowing insufficient 
credit for, or, worse still, of ignoring altogether, work 
done outside his own country. The historical portion of 
the book hardly does justice to the labours of Fox Talbot 
when it is stated that “ nach dem Bekanntwerden der 
Daguerre’schen Entdeckung suchte Talbot auch Camera- 
bilder auf Papier aufzunehmen.” If the introduction of 
the collodion process by Archer and Fry is considered 
worthy of historical record, surely the gelatino-bromide 
emulsion process of Maddox is at least of equal importance. 
When dealing with the action of light on selenium (p. 23), 
the author gives a description of Shelford Bidwell’s experi¬ 
ments on telephotography, but the experiment of Ayrton 
and Perry having for its object the electrical transmis¬ 
sion of moving images ( telopy) is not referred to. When 
treating, of optical sensitizers, he tells us that von Baeyer 
discovered fluorescein, that Caro discovered eosin, and 
that Jacobsen discovered quinoline red, but the reader is 
not informed that cyanin, one of the best special sensi¬ 
tizers, was given to science by Greville Williams as long 
ago as i860. These and the other blemishes which we 
have felt bound to indicate have only to be remedied in 
j future editions to make Dr. Vogel’s book take that high 
position to which it is justly entitled, both on account of 
j the vast body of useful and often original information 
which it contains, and the deserved reputation of the 
' author as one of the foremost of German scientific photo- 
J graphers. R. Meldola. 

CONTRIBUTIONS TO INDIAN BOTANY. 

\ Annals of the Royal Bota?iic Garden, Calcutta. Vol. II. 

Pp. no; with 104 Lithographed Plates. (Calcutta; 

Bengal Secretariat Press, 1889.) 

T HE whole of this volume, like the first, with the ex¬ 
ception of a part of the Appendix, is the work of 
Dr. G. King, the Director of the Calcutta Botanic 
Garden. It contains a monograph of the species of 
Artocarpus indigenous to British India, and a monograph 
of the Indo-Malayan species of Quercus and Castanopsis, 
both fully and excellently illustrated. The genus Ario- 
carp2ts was founded by the Forsters (father and son, who 
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accompanied Captain Cook on his second voyage, not 
brothers, as inadvertently stated by Dr. King) for the 
bread-fruit tree, with which they became familiar in the 
Pacific Islands. This they called Artocarpus communis, 
though most subsequent botanists have adopted the later 
Linnean name, A. incisa; and the younger Forster pub¬ 
lished a separate illustrated memoir on it, in German, 
entitled “ The History and Description of the Bread-fruit 
Tree.” Dampier, however, appears to have been the first 
to make this valuable tree known to Europeans. The 
only other familiar species of the. genus is the Jak fruit 
{.Artocarpus integrifolia, ), a prominent cultivated tree in 
the Malay peninsula and archipelago, and recently col¬ 
lected by Colonel Beddome in a wild state in the forests 
of the Western Ghats in the Deccan Peninsula, South 
India. Exclusive of this, Dr. King now describes and 
figures seventeen species found within the limits of British 
India, seven of which are described for the first time. 
Many of them are very handsome trees, but their wood 
is of little value, and, as far as their history goes, none 
yields an edible fruit. 

The Indo-Malayan species of Quercus and Castanopsis 
number 82 and 22 respectively, besides some imperfectly- 
known species. As Dr. King remarks, there is no reason, 
except convenience and the desirability of not adding to 
the already overloaded synonymy, why all the species 
■described under Castanopsis should not be placed in the 
section Chlamydobalanus of Quercus. Generally speaking, 
Castanopsis differs from Quercus in the involucre* which 
answers to the cup of the acorn, being prickly or tuber¬ 
cular, and completely inclosing the nut, and when ripe 
splitting irregularly to free the nut. But this distinction 
completely breaks down in the long series of species 
illustrated in the present monograph, the cup or involucre 
varying, in the species referred to Quercus, from two or 
three series of scales, or a discoid form, to an ovoid or 
globose receptacle completely enveloping the nut, and 
sometimes more or less prickly. In Castanopsis, on the 
other hand, the involucre is sometimes quite smooth. 
In foliage there is nothing to distinguish them, yet, 
taking the whole series of species, these Asiatic oaks 
exhibit a wonderful and beautiful variety in foliage and 
fruit, especially in the latter, being in many of them exceed¬ 
ingly elegant in shape and structure. There are about 
half-a-dozen species of the same group ( Lepidobalanus) 
as the British oak, but none has quite the kind of 
foliage characteristic of this, and some have leaves more 
like an apple-tree, others almost exactly the same as the 
sweet chestnut. In other groups the leaves are often 
very large, thick, and leathery, having entire margins. Like 
some of the oaks of Central America, some of the Indian 
species have acorns of enormous size. One of the hand¬ 
somest trees of the Eastern Himalayas, at elevations of 
5000 to 8000 feet, is Quercus lamellosa. It grows from 
eighty to a hundred feet high, and in young vigorous 
specimens the conspicuously veined leaves are as much as 
a foot long, and the depressed spheroidal cups or invo¬ 
lucres are inches in diameter, enveloping all but the 
apex of the nut, and built up of broad concentric plates, thin 
towards the usually fimbriate edge. The figures illustrat¬ 
ing this species in Dr. King’s monograph are partly copied 
from Hooker’s “Illustrations of Himalayan Plants,” 
though this fact is not mentioned, which is apparently an 
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oversight, as all other copies that we have noticed are 
acknowledged. Running through the plates from the be¬ 
ginning, we will indicate a few of the more striking. Thus, 
Quercus semecarpifolia (Plate 15), has globose acorns with 
the cup reduced to a small disk at the base; Q. serrata 
(Plate 16) is remarkable for having the acorn almost 
buried in a cup of long narrow' scales ; Q. oidocarpa has 
an ovoid acorn with a closely-fitting cup, at least two- 
thirds of its length, and consisting of a few elegantly 
notched broad plates ; Q. Kunstleri (Plate 31) has the 
long narrow' acorns in spikes, and seated in shallow cups 
similar to those of the common oak; Q. grandifrons 
(Plate 35), has broad leaves sometimes 15 to 18 inches 
long, and Q. Scortechinii , on the same plate, has a mossy 
cup containing a huge obovoid acorn ; Q. platycarpa 
(Plate 65) has very flat acorns half immersed in the thin 
cup, and about an inch and a half across ; Q. cyclophora 
(Plate 67) is somewhat similar, but the cup is very thick, 
and composed of very numerous rounded scales ; in Q. 
reflexa (Plate 72) the cone-shaped acorns are borne in 
clusters, and entirely inclosed in a thin cup completely 
beset with short recurved prickles ; Q. Junghutiii (Plate 
73) is so like a Castanopsis in its unsymmetrical prickly 
fruit as to be undistinguishable from it; and, finally, Q. 
Beccariana (Plate 78) presents a fruit more resembling the 
nest of a solitary w r asp than an acorn, being an oblong body 
about three inches long by two broad, the cup entirely 
inclosing the acorn, and consisting of about four very 
broad overlapping layers of scales with thin edges. 

Apart from the practical use of Dr. King’s monograph, 
this long series of figures of the Indian oaks offers a most 
interesting opportunity to the student of evolution, espe¬ 
cially if it be remembered that the figures are portraits of 
individual specimens, not embodiments of “ species,” and 
that another series of specimens of the same “species ” 
would probably exhibit many intermediate modifications. 

It is fortunate for science that Dr. King, supported by 
the Indian Government, should devote his time and 
talents to the elucidation of such large and difficult 
arboreous genera as Ficus and Quercus. These mono¬ 
graphs are of the greatest value to botanists generally, 
and one would say specially valuable to the officers of 
the Forest Department of India. The drawings by 
native artists, are, as already stated, with few exceptions, 
original, very faithfully executed, and mostly sufficient 
for purposes of identification. The lithography, too, by 
the Government School of Art, Calcutta, deserves praise, 
comparing favourably with much of the work done in this 
country. We may perhaps be permitted to call attention 
to the fact that the copies we have seen of the present 
volume are printed on smaller paper than the first, which 
detracts from their appearance on the shelves. 

W. Botting Hemsley. 


OUR BOOK SHELF. 

Elementary Text-book of Trigonometry. By R. H. 
Pinkerton, M.A. New' Edition. (London: Blackie 
and Son, Limited, 1890.) 

This is a new and enlarged edition of this excellent ele 
mentary text-book. An account of the method of pro¬ 
portional parts and of its application to logarithmic 
and trigonometrical tables has been added, together with 
a collection of questions in trigonometry which have been 
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